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(54) LIQUID CRYSTAL DISPLAY WITH A DIGITIZER 

(57) Abstract: 

PURPOSE: A liquid crystal display is provided to prevent 
signal distortion by supplying a voltage to a digitizer 
through gate line and data line driving parts. 

CONSTITUTION: The liquid crystal display comprises the 
first and second metal patterns(52,54) which are 
arranged in . horizontal and vertical directions, 
respectively. A PCB(60) for gate driving, which is 
located in a vertical direction, and a PCB(62) for data 
driving, which is located in a horizontal direction, are 
mounted around of a liquid crystal display region, in 
which a digitizer region exists. The PCB{60) is 
electrically connected to the first metal pattern(52) 
via an interconnection pad, and the PCB(60) and the 
second metal pattern(54) are electrically connected to 
each other via an interconnection pad(68c). The PCB(62) 
and the first metal pattern(52) are electrically 
connected to each other via an interconnection pad(68b), 
and the PCB(62) and the second metal pattern(54) are 
connected to each other via an interconnection pad(68a). 
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i, 7i|o|eipss pcb §3 e|o|e]?ss pcb» g#*7| toigoil HDtJol *fx|sfB sa-oi t<H=fc $go| Mcj. 
EES, S|S¥¥^ B|«f7| aH^tHl 4:t)|^^o| §cH#j1, c|xmo|xf« anj- 7fe^£^ ?#o$a| 

±H|Xf°| «jS|oJ 3< 9 - flfe 9 go| SW. 
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£ 4a* £ 4bft ft IfSSl 4!A|0fl<H| DjBh X|l S! 32 7|S#0fi S^a 3^ H«a2| £A|# @ffl£. 



ESfeg &rg°l 4lA|ofl<H] cO-Bh «ISSA|&xKH| c|x|Efo|x^ 7m*i*i Sfig EAltf 

£ 6ft ft 4JA|cH|ofl ohs a|SiA|£*a| c|x|B|-o|x|£| ¥g*sg 7»y*|o3. #§*£. 

£ 7ft ft ma|o|o| *ft £A|tf £S£. 



£ 8ft £ 70fl £A|E qxMtifil §3?) ftS£§ ti8«r7| flft S££. 



• £ 9ft ft c|ft *JAJ(H|cH| cifBh sufi) dxi^owsj £[¥*£! cj|o|E»4Jfr fl«H ¥«ia *Me|s| SS§ 

£A|£r SS£. 

<£.e°i ^£¥ftoii tfef ¥£°j g's>' 

60 ; Tflolm^gg PCB62 ; 0|0|E|?SS PCB 

64 ; Xfll EHO| = ^SSfftS66 ; 32 E||0|»Xrg§ffti! 

68a; 31 ^gnfls.68b; 32 

68c; 33. SSJiHE68d; Xfl4 EOnHs. 

70 ; fl*ia«*M72 ; Sfi#a 

74 ; »8W«¥76 ; S&¥ 

78 ; A/D ^ft7|80 ; 2JEH30|>i¥ 

Mt&ol 4<?/£ 7/4 %n got saw* 
ft U-Sft E|x|EK)W(Digitizer)oll #?r 3°£.AH, D| tf3*Mlfe 9|SaA|£xKUquid Crystal Display; o|«f, 

LCD2h s?f)ofl s«ra cimoixjo) aB^i^u, toiss g-^Am lcdsi c|xiek>ix-ichi &q 5W. 

tttfsfai, cl*|E*oWft ^s. dl^as aftEjofl S*f£W ^gx^ x|a|S sixissg ax|sf7| «i<ms*i 
SAH A^=jcf. o|EHS c|x[E^o|xfe ?HJ=£f £ft ng||5|*f°j# 4^7|o)| «HTO7l aHftofl £fe£ofl£ &o| A|^ 



*I5, LCD 7|*o| U|2f*|°l ggg ejsfl ajS5A|4:Xho| jMHtf 4= °!3 fjofl tflBf nsn#£s| nei|s| 

^yo| 7^s))x|2 ( ine^g#N<HW£ c|x|EK>M7 r 'S^xiSAH A*§£U SICK 3E&, JcJMSffEKHl 
a clxiEfoWft d|iHira*&|(H| A|-g£|ft §^ft(Cathode Ray Tube; CRT) «Eff£| EH*|^a.S(Touch 
Screen)* 7|*& 4S«rft 8*|£<M gg£ 4 flTfl gc>. 

^7|.LCD0| S«rS c|x|Efo|*Jft Nxl^ai! £ft EflSS(Tablet)0|EU£ ¥ = CH, A r gXW x|A|£ ?|*|g 
§hft »4|ofl ctrSF x|»BHtfH SastrSW, XrTltfAloa ft^gcK 

^71 x-ra* #&ie awatf* ewa ^ehoaah 2r§i<Hi °ish se^ci a*i§ a#»ai «srs»i axi*u, sag 

im±lft IL#a&# ej7h& ^EBoflAH ?HnHA|e!> : ?-j§g(Capacitance Coupling)^ o|S4<H ax|Sc>. £th, 

xw&^ift xjt^i^ ej7» ^EHoflAH daia agrsi msMi 

OlEHfh LCDOll 5 fill h| c|x|EfoWfi ^S^S as* ^Ef. 

£ 1ft LCD ^¥011 &«fa c|7:|Eho|x^o| Be«-SEA|tt &ffl££AH, LCD(L)#0( C|x|*oW(D)7 r S«f£HH Afg 
Set. ft £0ft LCD(L)2f E|X|EF0|X^D)fi| BHEMI £A|S 5°SAH, £A|S|X| gfft SjS¥S2ift Cr 

ft £Schiah ^s#£^ em. 



5 if 2 \ JiJ' t ^ * ^(Thin Film Transistor; 0|«f, TFTSf *», n| S A|)7 r S£B Sr¥7|5r(10)# 
2» B 2 ^(Sealant; 12)7} egg* 2W. o| 4J|Hj=(i2)fe a flail tf¥7»(20)* tf tTSStT 

5E£, #7| *^7|S (i 0 )#°l W oflfe xfli o|tf4IESHKAnlsotroplc Conductive Film- 0|*f ACPSf «» 
I6a)0| flx|SU, #7| Sr¥7|£r(l0)* qatfl *|*M <d*IS a @J £g 1»ME(5* S q cuit Board L 
PCBSl SS; 14)^0fl fl*|£f « ACF(16b)7f S«EJ0-| Jjch ' 

riJiXiSif F S,S a) L 16 , b) •T 0 !^ #,W * ~ SE| - ? fl°^( F 'exible Printed Cable; o|«, FPCHh « 
», i8)o| gsrScK oictfl, #7| Fpctf ofe ic(i9)^ 7 r x|a ' 

JW, *T7| *J2 7|&(20)#<Xfe tfBSEr(Polarteer; 22)0| £f*|£|cH <2|¥£¥&l SWS dfiSas w» tf 

5(26)5 aSS'aw 1 da * B(22) * ro,fe a«i«W(24)oi ww. 01 &«ei?w( 2 4)tfofe s§mxi 
£ai sj^ife aaxiff, #71 ggre!7fa(24)e 7i£r#oii ^«^soi s^ihkh sua, a wife ^^§01 * 
aH«i, #7i BBrej>H? gj asraxiss.7ia«ie! °j 7iMo S s& ° emeu b\ 7i*foLUK 

? SS^&Sgfc SSSm? 9JWfe w W ? B ' w,u » u * i 

SI °-HE|M03^(32) WBW Zf feft W 4+44 MW 28)o| BIW ZPW fi |S£ 
5Etf, #71 ajE|MS^(32)S SBlfir U| «|E|as«*(o|£A|)0|fe # 7 | 3^9(28)4 Zf2f Was «4Jf 30WI 

ti*|E|<H sycf. o|afl, #7|.^ tftifi-fiiy ate** c|x|4oM ?S¥(DIEA|)a¥s| #7| u| ^e|u«4 Si 

¥E|°|°je**#7|b|°JiE|^^ 

&H, 9jE|aa^(32)S c|x|ErO|*w ^Jxfls flxl* ag^fe %|«ias*i ggg =i 9os oi- a 

°w ^*' § ^ ^ 5 ' 7 f a s^nuejf num Htve ^<nm. o\a. 21m, &!±s»<hi <&.lo^A^ sh^oj ±x , 

n[s.[ 2s S^SS 3^5f7| g ^ go) LCD o| C |^#ei|o|?3^ 7 awl fl*l?r aiol^sa 

PCBSt 7j|0|e^§§ PCBSI PCB#CH| ^7}nHtjg ^7 r D|]Q# gSHAi C|X|E}0|X^o| S&o| 7 Lmo S xj 

ttS Satf&MAl, sflate** erxlflfe 9014. ~ 

5 Sof^S c|x|Ef0|x ' if msi X1ISSS «i*h#ai^ah a*a^gs|.gs.s &^t}Ai?u, 4 

SoTc? 2 ' ^ C|X|Ef0W# LCD01 ' 7 rssrH^ xflsmosUM, A r §xh es|«S ScHA|?|fe 



ftt&l at sts 

br<^ as e SfSSI ^SS a&S fl7 r «r<H fil¥S¥N °f=4o| 7MSH£! fldH»-a7l4!iaM| ax|sm s 
S# AiS CH»*rO^ flx|*h Xfll 5! *fl2 ESBrS iff«rfe C|X|EfO|X-|«2f; 7i|0|EEhoi4 d|o|E)5}e!S 7\x\h't\\ 
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ol^e.1 ¥«¥# c||o|EjsfeJ ¥€¥» S8H #71 7l|o|EEhei sj c-!|o|EHEf°jc>.£ ^gfol eWJEfe ojSnW; 

c|t:|e|-o|xHoj 7|B°£¥E| £<7|{j£t <yeilW flslSMl 7| ^SuD^o] 7flo|E S ^ 

¥§¥2|- 0|o|&lEfeJ¥g¥l- ¥£«rfc xflcH¥§ s&^ai; #7| c|x|Ej-o|x^ ssawi emjElfe #7| si) 

smy s| 7iio|EEFei?§¥2f aioiEHE r ei¥e¥§ g«a emsi^ cixiEfoi*i# 7 r s ^ssAi^xm xns^tr 5 

oicf. 

0|sf, 3¥E3M #2S*KH g 4JA|ofl# #x|s| ggs^ *H}. 

sbh 7i£ow gge uHge m\7\ mm 7m*4s>s. tra. 

E 3£ ¥ VT8SI 4JA|ofl<Hj fl-Ej- LCDOfl #Sfg c|x|Eto|x« L^y BH££/H, LCD(L)#ofl c|x|E|-o|^(D)7|' 



#71 lcd(l)^ cf§4. &e e&^zE.m.y\m. 

TFT2f ?J-e ^SrfcXhl i^Sfe *I¥7|£K10)#°J £Bo)| ^3S(12)7h S*t£|<H #7| Sf¥7|S(10)# 
fil ^¥tHlfe Xfll ACF(16a)7f Sitf: #7| ^¥7|&(10) e^Ollfe LCD¥§g PCB(14)7f SfxISU, =L 

*Mte Xfl2 ACF(16b)7h fl»|ffcf. SE», #7| xfll gj xfl2 ACF(16a)(16b) AK>|oflfc¥5§ IC(19)7f 
TAB(18)7> S*f£|<H #7| Xfll S! Xfl2 ACF{16a)(16b)# S7|*i°S S2£hCh 

SES, #7| AC.F(16a)(16b)£| #/fFS*r S7|*l°£ E#trX|B, S7|*|o£ MgSMI Stf. 

#7| ¥ 7Hs| ^ejs(i2")S ¥*rS #¥7®3|- #¥7ia.Ato]o|te O|3(l3)o| UUslo] m. olofl, #7| 

^ S(12)fe #7| *r¥7l&(10)^ #7| #¥7|&(20)§ al«A|7tt, #7| «jS(13)0| fi|¥S #g£|X| gtS^ 
gstfe 7|feg ¥«tK*. 

ns'te, #7| #¥7|tf(20)#0Ufe °jAfS x^S-g dS#°S g&Srfe 4dE#B(Po!arizer; 22)0| #sf£joH <y 
2, n ^oflfe xfll ¥SESa|-(50)o| S££J<H gjch ^, seH°I xfll 7|»°| 7|fe# 4dE#Ero| cflii^cK #7| x)| 
1 ¥S£a^(50)#oll^ xfll SJ Xfl2 3<%nllt!(52H54)0| ztz| a xfl2 ¥S£S^(56)0| 

P. £Ett, tf7| 7H|2 ¥S£QeK56)#o«fe Xfl2 7|£(58)0| flxl^JH 

ntjai, #7| xfll SJ xfl2 S^nHS(52)(54)g AH£ c*e ^e)|s bHasloH ? A 'teai, £4acH| EAffl Sfo|, «|i 
e<H«e(52)S #71 Xfll ¥9Ea^(50)#2| #¥ B0 St! *h¥ SEMI ^^y?f°S UH^£|oi ojcK £ 
4b£H| £A|S s^o|, xfl2 S^2HSj(54)fe #7| ni ¥SE2M(56)#2| SB Si ¥^ ^5|^#ir 
°£ ±SI^S ¥3i HHMS|<H S!cF. 

#7i2t &s 7^s lcdsi pix|E>oi^sj M-^y e s# #s^o^ ^s^e cfs^ ycf. 

EA|£ ^fif tfo|, LCDS^ UI^OII C|X|EK>|*ia«|0| &Vm3., UhSf HI gj X12 ^SHS(52)(54) 

oi 51 4=sj^af#^s zi-zt-.iflra£i<H aicf. ^, #71 xiu aj xti2 ms. cje eookh#oi s«fs 

¥, AHS S^xieAH «o| EA|^! 3«H?E! #e«# U-Efy 5«o|cF. 

ESh, #71 LCD S'M 5^CH|fe AjSgf?fos 7j|o|S^gg PCB(60)SK 7fS»««i nl|0|El^S 
S PCB(62)7^ e|z^ #x|£joi £|cj. #7| ;H|0|J=^§§ PCB(60)^ ES# *f¥<H| ?|*|& xfll S^nHS(52)£ xfl 
4 S3l!liE(68d)CH| o|SH Q7|^oS ^2E|H, #7| 7i|0|M?#S PCB(60)S* £0# 5f^CH| Xl|2 g^HH 

9(54)g Xfl3 aaH=(6Bc)«H °|SD S7IS4S3 QSScK 



#7| d|0|El¥S* PCB(62)2f Effl# #¥0| Xfll 5^hH6J(52)6 xl|2 S 7 JnflH(68b)(H| o)5fl S7|^°S 
«asla, #7| e|o|e|?bs PCB(62)2F Efi# ¥^»fl xfl2 3^naS(54)€ xfli eanH={68a)ofl S|S« 
S7|^°S <aSSC}. o|nH, #s& Xfll Lflx| Xfl4 ^SiHH(68a)(68b){68c)(68d)fe #7| xfll §J Xfl2 g^nflS 
(52)(54)2| 7h# 7^fi ¥¥4 ^3A|?^AH fl7|s< to|S(Noise)M §0|£^ tU, #7| Xfll Lflx| xfl4 ?jan«= 
(68a)(68b)(68c)(68d)fe <^|# 1<M, #BJ|AHg..sg!E|c ?flo|M(Rexible Printed Cable; FPC)g AfgShcJ. 



nE|H, 5!jSE||yj!f, 7i|0|E ? gg pcb(60) Mom B7|a)as a3A|7U, lC7h #S|B 7j|0|e TAB 

(66)7^ JM*|»Cr. SEff , °-i|SDHyj!f, E||0|E{¥S« PCB(62)S 37|^°S SSAI7U, IC7^ #Sf^l d|0| 



EfTAB(64)7|- UflXlSa. 



om&e LCD£| c|x|Ef.o|fl» ea|2 £ 6§ «fs*KM c|x|ek>Ws| 4|? 7 |feft -SS^e! CfS4 tfcK 

e aoi nf&LCDsi cixiEfbixte saw g B | «esi sis^?^# 7>x|xi an, lcdsj «ia'?s¥s* strs a 

£A|@ HW 0|, fl*IS|*3(70)0| QS#EH(72)°I ««B# «a£|<H fi£SEH(72)2| #S*BS A/D W 
»2l(78)fi| SMB* eS£j(H BJl*. 01 A/D B»7|(78)S| e.lE)lH|O|^¥(80)7f S^SJO-I <yqV 

BMHHrt ?m vmomsn #^mb, a*#Bi<72)fe «*ig«»(70)*ft swat* 49* 
sii&s z>m\z\?\ Af«xF7h assj fl*ioj.^oM Esa-as ^g-a&*wAM»; #71 fl*ia«»f7ov 
s xi»afii m ^nHAiti^fii est sshsi « ^xi«o4 1hmss1(72)s asm saui bsm. 

#7| affa# £isg&)(72)b UI¥(HIESN x^@ i§°| ssafoj m, <£Uti aaa* x-Y #2 

S 45*r<*l a a# A/D «»7|(78)S aSTSful, A/D tt»7|(78)fc-*&!tr omsa X-Y #£at C|X|§^E(i 

s eiioiEHe!&# $moi ww. mm\±¥(QO)t c\xm®E$2\ x-y %s.m m ±xs. mw* « 

c|x|^oWt a^isfte tfgoj fleW x<twtf -g&str#4|, EW?ltf *|o| SMEr S S4lAf 
#S xjl 5! 42 g^msofl 33*7| f|0 uudg 7flo|j=¥gg PCB cm d|o|e|?sg pcb°J *7^pi bh 
*«W a&*rfc 510|7| UHStHI D|x|EfoW°| £5 g^ofl *fg§ * ?M. 

Stf, c|x|Efo|x-|°| jqigj SEJ| - £ 7 % &e ^EHSE *jg§ch 

E 7£ S^XW C|X|EfOWS| ggg £A|*h SBESAi, Zf SAiB|^go S |j|x| XH|4 aSTfVl- 

V4)0| ej^fsln, g^aflgsi u)^o S ±g Zr3tts 35|£W sf\m z\K ?zs} £fig-nHB(32a)o| «££|<H 

#7| ESS q^m|lj(32a)oi S^S tf7| 3^BHQ(28a) AK>|Oflfc q*7|e| M^X^(R)o| «^ 

^■i 0 -! oitm, ^7i xi#(R)e A-ftr^# ahs as* «««o4 7i eb^ qxnme(32a)si zr 
swtt a^s el7^3^7| m 5)oicf . o«s §<hah, &Mm iovsj a&oi wracK!) es« *hxmv 

(32a) ^^21 7^0| Jpfisl Sf 5V §£7F £J:Si ¥§f E AiB|<H|Aife 7H2| OVOfl 7WS S?|7f 

o|fe BHa(32a)2j ^o| 7Ha| §oj ff7( m^ofl 7 ^ 5j7 ^ S0 x^ao| ?Hgoj| nfsf mutM ^^§f7| 
nHS0|Eh oiaiff HcHSHA-l tf7| ES^ ^4 ell^sjofl ssjff.affg WW7\ MS. ci£ 7^3 
M4Tx^(R)S S^thcK ol-EFAH, S°f o| ?j7Wfe ^4 Mtf x^(R)£ x^aoi 32 W ^go| 



£4M»oj 7|*o S eisilAi, if 7| say aix^^oj gefloilfe 7H£| gufi gtf o| ei7fflcj. 

^BJU, E 8rr E 7S| A¥S<HI Oltl EA|& ?H^£SAi ^Xh E)|^ 5 |^^(H| gojff Sgf 0 | 2}7[Si 

c:^^^E ^x^ iqieai ^7| ^xHHe^^sj #ais¥ei B«»aa. ^SSfl^xi §a?|7h s^|£|x| ^sf7| D» 

^sHAi £ 8°i b a^xife gafl7|. «g£ixi ^sfji, c oi^^&i §a J ?^7^ sam. ot a^oi 

SS7f cjtf C^^ollAHfe ^3 ggfol aSE|x|eh, B?l^<Hlb tt7hSBo| 53£Jfe C^^ofl 

ui«i«i'»£i7iiaisoflS2S8roiaafiixiB7ineoip. 



«S, 7^1 c|x|^oWfi| K7|feS 7H§f*|o S cfgjsj ^cK 



cixi^oixit a*i2i7Hsas STii* ei7j*a, A^§x^7^ ^xigts ^oj o, ¥# - ^^^171^ tf7( 
ssee 2i¥s¥&i y^oi 7(-siia ± x jnmz\ assess a^Eho- #71 asicHfe 
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Mfe #71 A/D 3h}e|S gSHAH clxigs tfSai*. c|x|H«4JfiS fl*|«Mte <2|¥ #*|S Sif£|7| ?| 



nsu, e ^SSI c|x'|EK>|*|fc flftisemyg x-iiais- tfg siss^ir lcd°I ¥§si£¥ofl gtfA|^ ^g£|<H 

£!7| aHSOfl C|X|BhO|X|o| #7| *l*|S£imy(70)Ilh ejEfli|0|^¥(80) Wa£ 0|¥cH*4 SJCK 

oifih aoi t^«s e cixi^owfe LCD2f ^xflg oi¥s4 qhb %o\m, saofl ©ah *m y[^t\^ 

t»«**.2W 

^, *W« LCDS) C|X|EhOWte C|X|EK>|*|S| 7|fe# ^Utf7| flff ¥§£]£¥£ LCDS) S|sL¥<H] StfSjcH 
2=S, flXigfinfltM- LCDfil S\SL*Sk ¥ Site flEWo!***, <g££| *^#x|S 
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